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(54) Throttle body default actuation 

(57) An electronically actuated, air control valve (1 0) 
regulates the flow of combustion air to an internal com- 
bustion engine. The valve includes an air passage (14) 
having a throttle valve (16) rotatable therein between a 
first, minimum airflow position ("AT and a second, max- 
imum air flow position ("B - ). Between the minimum and 
the maximum air flow positions is a default air flow posi- 
tion ("C") for operation of the engine during actuator inop- 
erativeness. A biasing member (36) has a first end (38) 
operable to impart a force on the valve member in the 
direction of the default air flow position when the valve 



member in operable between the minimum airflow posi- 
tion and the default position. Likewise, the biasing mem- 
ber has a second end (40) operable to impart a force on 
the valve member in the direction of the default air flow 
position when the valve member is operated in the range 
between the default air flow position and the maximum 
air flow position. As a result, a single biasing member 
operates to position the throttle valve at a default air flow 
position between the minimum and the maximum air flow 
positions across the entire range of positions. 




- ACTUATOR 



<24 



FIG. 1 



Printed Dy Hank Xerox (UK) 9usin*sa Service* 
2.9.16/3.4 



1 

Description 

The invention relates to throttle body mechanisms 
for internal combustion engines. 

Electronically controlled throttle valves are contem- 
plated for controlling the quantity of combustion air 
admitted to the intake manifold of internal combustion 
engines. These systems, typically referred to in the auto- 
motive arts as electronic throttle control systems (ETC), 
utilize an operator-actuated pedal position sensor which 
functions to transmit driver intent to an electronic actua- 
tor for positioning the throttle valve. It may be desirable 
to mechanically locate the throttle valve in a predeter- 
mined "default" position at times of actuator inoperative- 
ness thereby assuring continued engine operation. 

A contemplated apparatus for default positioning of 
the throttle valve utilizes a throttle valve having a range 
of travel extending from a negative throttle plate position 
through a zero or minimum throttle plate position at which 
air flow through the throttle valve is minimized to a max- 
imum or wide-open-throttle position in which air flow is 
maximized. During operation of the electronic actuator, 
the throttle plate is operated between the minimum and 
maximum airflow positions. Inoperativeness of the actu- 
ator allows a biasing member to move the throttle plate 
to the negative throttle plate position assuring a default 
quantity of air flow to the engine and. therefore, contin- 
ued engine operation. The negative position throttle 
body, referred to as an over-center design, involves 
costly manufacturing processes imposed by throttle 
bore/valve plate tolerances required to allow the throttle 
plate deflection through the zero or minimum air flow 
position. 

The present invention discloses an air control valve 
or throttle body having a valve which is operated by an 
electronic throttle actuator between a minimum air flow 
position and a maximum air flow position. During inop- 
erativeness of the actuator, a default mechanism posi- 
tions the throttle valve in a default position between the 
minimum and the maximum positions. In the default posi- 
tion, positive air flow through the valve allows continued 
engine operation. 

The air control valve includes a housing having an 
intake air passage or throttle bore in which is disposed 
a throttle valve. The throttle valve is rota table between a 
minimum and a maximum position to thereby meter the 
quantity of air passing through the throttle bore and to 
the engine. A throttle shaft to which a throttle plate is 
attached, is driven by the electronic actuator to a desired 
location between the minimum and the maximum airflow 
positions. As mentioned above, a default position lies 
between the minimum and the maximum valve positions. 

It is desirable that in all cases of actuator inopera- 
tiveness the throttle valve be positioned in the default 
position to assure continued engine operation at a 
default air flow. A biasing member is operable on the 
throttle shaft at locations between the minimum air flow 
position and the default position and at locations 
b tween the default position and the maximum air flow 
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position to return the throttle valve to the default position. 
Should the actuator become inoperative in this range of 
motion, the biasing member will return the valv to th 
default position. 

As a result of the bias exerted against the throttle 
valve shaft, the throttle valve is biased towards a default 
position from all locations within it operating range, in a 
preferred embodiment, the bias of the throttle valve 
towards the default air flow position may be achieved with 
a single spring member. 

An embodiment of the present invention is described 
below, by way of example only, with reference to the 
accompanying drawings, in which: 

Figure 1 is a partial sectional view of an air control 
valve assembly for an internal combustion engine 
embodying features of the present invention; 
Figure 2 is a side view of the air control valve assem- 
bly, partially in section, of Figure 1; 
Figure 3 is a schematic view of a throttle valve, of 
the air control valve of Figure 1 , illustrating the range 
of motion of the valve; 

Figures 4, 5 and 6 are schematic illustrations of the 
operation of a first embodiment of the present inven- 
tion as it is embodied in the air control valve assem- 
bly of Figure 1 ; and 

Figures 7, 8 and 9 are schematic illustrations of the 
operation of a second embodiment of the present 
invention as it is embodied in the air control valve 
assembly of Figure 1 . 

Referring to Figure 1 , an air control valve assembly, 
designated generally as 10, is shown having a throttle 
body housing 1 2 with an air flow passage or throttle bore 
14 extending therethrough. The throttle bore 14 con- 
ducts air to the intake system of an internal combustion 
engine (not shown). A throttle valve 16. which includes 
a throttle plate 18 attached to a shaft 20, is rotatabfy 
mounted within the throttle bore 14 of the throttle body 
housing 12. Bearings 22 support the throttle valve shaft 
20 in the housing 12 and define a throttle valve axis 24 
about which the valve 16 rotates to meter the flow of air 
through the throttle bore 14. Figure 3 illustrates the full 
range of motion of the throttle valve 16 in the bore 14. 
The valve is rotatably moveable from a minimum air flow 
position "A" to a maximum airflow position "B". Interme- 
diate of the minimum and maximum throttle valve posi- 
tions is a default position "C". The default position "C" 
relates to a predetermined positive air flow which will 
allow continued engine operation should the actuating 
mechanism used to position the throttle valve become 
inoperative. 

Operably connected to the throttle shaft 20 is an 
electronic actuator 26. The actuator drives the throttle 
valve 16, based on operator input, to position the throttle 
valve between the minimum "A" and the maximum "B" 
air flow positions. 

Referring now to Figures 1, 2, 4 and 5, the throttle 
body housing 1 2 includes a throttl return spring housing 



EP 0 704 609 A1 



5 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



2 



3 



EP 0 704 609 A1 



4 



portion 28 which includes an inner wail 30 and a bottom 
32 through which the end 34 of the throttle valve shaft 
20 extends for attachment to th actuator 26. A biasing 
member such as spirally wound torsion spring 36 is dis- 
posed within the spring housing portion 28 of the throttle 5 
body housing 1 2. The spring 36 surrounds the end 34 of 
the throttle valve shaft 20 in a coaxial relationship there- 
with and includes first and second ends 38 and 40, 
respectively. Support for the spring coils may be provided 
by a bushing disposed between the throttle shaft 20 and H 
the coils. 

The spring member 36 is rotationally preloaded 
within the spring housing 28 by rotating the spring ends 
38,40 in opposite directions about the throttle valve axis 
24 in the direction of the spring bias. The preload of is 
spring 36 is maintained by allowing each spring end 
38,40 to abut a stop 42 in the spring housing portion 28. 
In the embodiment shown in Figures 4, 5 and 6, the 
spring ends 38,40 abut opposite sides 44,46 of the hous- 
ing stop 42 resulting in a spring force Fa being exerted 20 
on side 44 of the housing stop 42 in the counterclockwise 
direction, as viewed in the Figures, of rotation about axis 
24, and a spring force Fb being exerted on side 46 of the 
housing stop 42 in the clockwise direction of rotation 
about axis 24. 2g 

A spring actuating tang 48 depends from the throttle 
shaft 20 of the throttle valve 1 6 and is configured for posi- 
tioning between the spring ends 38.40 in their positions 
against the housing stop 42: the position referred to as 
the default throttle position "C". In the default position. 30 
the throttle valve plate 18 is positioned within the throttle 
bore 14 to allow a positive, default quantity of air to flow 
to the intake of the engine allowing continued engine 
operation with no throttle plate movement as in the case 
of actuator inoperativeness. In the default position "C", a 35 
neutral or zero force condition exists on the throttle valve 
spring actuating tang 48 with the spring ends 38.40 
seated against opposing sides 44,46 of the housing stop 
42 and the tang 48 positioned therebetween. 

During actuator operation and positioning of the 40 
throttle valve 16, the actuator 26 will rotate the throttle 
valve shaft 20 and attached throttle valve plate 18 
through a range of motion extending between the mini- 
mum airflow position "A" and the maximum airflow posi- 
tion "B-; the range of motion including the default position 45 
"C". In the range of motion between the minimum air flow 
position "A" and the default air flow position "C", shown 
in Figure 5. the first spring end 38 is moved off of its 
seated position against the housing stop 42. In this range 
of motion, force Fa is exerted on the spring actuating tang so 
48 and acts to return the tang to the default position m C\ 
Actuator inoperativeness in the range of motion between 
the minimum air flow position "A" and the default position 
"C" will result in the throttle valve tang 48, and associated 
throttle valve 1 6. being moved to the default position "C" 55 
under the force Fa exerted by the spring end in the coun- 
terclockwise direction. Once the tang 48 of the throttle 
shaft 20 is returned to the default position "C, it is pre- 
vented from moving off of the default position "C" by the 



action of both spring ends 38,40 against the housing stop 
42 and the forces Fa and Fb exerted thereon in opposing 
directions which are operable to capture the tang 48 ther- 
ebetween, as shown in Rgure 2. Similarly, in the range 
of motion between the default air flow position "C and 
the maximum air flow position "B", shown in Figure 6. the 
second spring end 40 Is moved off of its seated position 
against the side 46 of the housing stop 42. in this range 
of motion, force Fb is exerted on the valve shaft tang 48 
< and acts to return the tang to the default position "C*. 
Actuator inoperativeness in the range of motion between 
the default air flow position "C" and the maximum air flow 
position will result in the throttle valve 1 6 being moved 
to the default position "C" under the force Fb exerted by 
the spring end 40 in the clockwise direction. Similarly, 
once the tang 48 of the throttle shaft 20 is returned to the 
default position X", it is prevented from moving off of the 
default position m C by the action of both spring ends 
38,40 against the housing stop 42 and the forces Fa and 
Fb exerted thereon in opposing directions which are 
operable to capture the tang 48 therebetween. 

It is not essential to the operation of the present 
invention that the first and second ends of the spring 
member be positioned against a common housing stop 
as in the above example. An alternate embodiment of 
the invention, shown in Figures 7, 8 and 9. utilizes a throt- 
tle body housing 12' having first and second housing 
stops 50,52 located in arcuately separated positions 
about the throttle valve shaft axis. In the preloaded state, 
the ends 38', 40* of the spring member 36* separately 
engage the housing stops 50,52, respectively. The first 
spring end 38' engages first housing stop 50 and exerts 
a force Fa in the counterclockwise direction, as viewed 
in the Figures, while the second spring end 40* engages 
second housing stop 52 and exerts a force Fb in the 
clockwise direction. In this embodiment of the invention 
the default position of the throttle valve is defined across 
an arc between the stops 50,52 and the spring actuation 
tang 48' depending from the throttle valve shaft will sim- 
ilarly include the arc between its actuating faces 54,56. 
Although tang 48' is illustrated as a one piece body in 
the Figures, it is contemplated that multiple tangs having 
faces 54,56 rotating in a fixed relationship to each other 
are equally suitable to the present application. 

During actuator operation and positioning of the 
throttle valve, the actuator will rotate the throttle valve 
through a range of motion extending between the mini- 
mum air flow position "A" and the maximum air flow posi- 
tion "B"; the range of motion including the default position 
"C". In the range of motion between the minimum air flow 
position "A' and the default air flow position "C", shown 
in Figure 8. the first spring end 38 4 is moved off of its 
seated position against the housing stop 50. In this range 
of motion, force Fa is exerted on the spring actuating tang 
48* and acts to return the tang to the default position "C". 
Actuator inoperativeness in the range of motion between 
the minimum airflow position "A" and the default position 
"C" will result in the throttle valve tang 48', and associ- 
ated throttle valve, being moved to the default position 
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"C" under the force Fa exerted by th spring end in the 
counterclockwise direction. Once the tang 48* is returned 
to the default position "C", it is prevented from moving off 
of the default position "C" by the action of both spring 
ends 38\40' against the housing stops 50,52 and the 5 
forces Fa and Fb exerted thereon in opposing directions 
which are operable to capture the tang 48' therebetween. 
Similarly, in the range of motion between the default air 
flow position "C" and the maximum air flow position "ET, 
shown in Figure 9, the second spring end 40' is moved yo 
off of its seated position against the housing stop 52. In 
this range of motion, force Fb is exerted on the valve shaft 
tang 48' and acts to return the tang to the default position 
"C". Actuator inoperativeness in the range of motion 3. 
between the default air flow position "C" and the maxi- 1S 
mum air flow position "B" will result in the throttle valve 
tang 48' being moved to the default position "C" under 
the force Fb exerted by the spring end 40' in the clock- 
wise direction. Similarly, once the tang 48' of the throttle 
shaft is returned to the default position "C, it is prevented 20 
from moving off of the default position m C by the action 
of both spring ends 38\40' against the housing stops 
50,52 and the forces Fa and Fb exerted thereon in 
opposing directions which are operable to capture the 
tang 48* therebetween. 25 

The disclosed invention provides an air control valve 
for an internal combustion engine in which the throttle 
valve is positioned through an electronic actuator. A 
default position providing positive air flow to the engine 
is achieved through the use of a single spring member, zo 
The throttle default position lies between the minimum 
and maximum air flow positions of the throttle valva 

4. 

Claims 

35 

1. An air control valve for an internal combustion 
engine comprising a housing having an air intake 
passage extending therethrough with a throttle valve 
rotatably mounted in said passage, said throttle 
valve rotatable about an axis within a range of rota* 40 
tion between a first minimum air flow position and a 
second, maximum air flow position, said range 
including a default position intermediate of said min- 
imum and said maximum air flow positions of said 
valve, a spring member having a first end operable 45 
to impart a force on said valve, in the direction of said 
default position, when said valve is between said 
first, minimum air flow position and said default air 
flow position, and a second end operable to impart 

a force on said valve, in the direction of said default so 
position, when said valve is between said default air 
flow position and said maximum air flow position, 
said first and second ends of said spring member 
operable to return said valve to said default position 
through said range of rotation. 55 

2. An air control valve for metering air to an internal 
combustion engine, as defined in claim 1, said 
spring member further comprising a spiral-wound 



torsion spring located coaxiaiiy about said throttle 
valve axis, having a first end operable to impart a 
fore on said valve, in the direction of said default 
position, when said valve is between said first, min- 
imum air flow position and said default air flow posi- 
tion, and a second end operable to impart a force on 
said valve, in the direction of said default position, 
when said valve is between said default air flow posi- 
tion and said maximum air flow position, said first 
and second ends of said spring member operable to 
return said valve to said default position through said 
range. 

An air control valve for metering air to an internal 
combustion engine, as defined in claim 1, said 
spring member further comprising, a spiral-wound 
torsion spring member located coaxiaiiy about said 
throttle valve axis, having a first end operable to 
impart a force on said valve, in the direction of said 
default position, and a second end operable to 
ground against a stop, fixed relative to said housing, 
when said valve is between said first, minimum air 
flow position and said default air flow position, and 
said second end operable to impart a force on said 
valve, in the direction of said default position, and 
said first operable to ground against a stop, fixed rel- 
ative to said housing, when said valve is between 
said default air flow position and said maximum air 
flow position, said first and second ends of said 
spring member operable to return said valve to said 
default position through said range of rotation. 

An air control valve for metering combustion air to 
an internal combustion engine comprising a throttle 
housing having an air passage extending there- 
through, a throttle valve mounted for rotation in said 
air passage to vary the flow of air therethrough, said 
valve comprising a throttle plate mounted on a shaft 
rotatable about an axis, said valve posrtionable 
within a range between a first, minimum airflow posi- 
tion and a second, maximum air flow position, said 
range including a default position intermediate of 
said minimum and said maximum positions, a spi- 
rally wound torsion spring disposed in a coaxial rela- 
tionship to said throttle valve shaft, said spring 
member having a first end located adjacent a first 
stop face and imparting a first force thereon in a first 
direction and a second end located adjacent a sec- 
ond stop face and imparting a second force thereon, 
opposing said force from said first spring end. said 
throttle valve shaft having a spring actuator depend- 
ing therefrom and rotatable therewith, said actuator 
positioned between said first and said second stop 
faces to locate said shaft and said throttle valve in 
said default airflow position, and operable to move 
said first spring end off of said first stop face, against 
said first force, as said throttle valve moves between 
said minimum air flow position and said default air 
flow position, and operable to move said second 
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spring end off of said second stop face, against said 
second opposing force, as said throttle valve moves 
between said default air flow position and said max- 
imum air flow position, said first and said second 
forces operable to return said throttle spring actuator 5 
to said location intermediate of said first and said 
second stop faces to thereby return said throttle 
valve to said default air flow position throughout said 
throttle valve range. 
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